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* Preparation of chitosan nano-particles loaded tetran-

- drine and its inhibitory effects on the proliferation of

. human pterygium fibroblast cells

+ HUANG Zhi, ZHOU Huai-Sheng, XU Yang-Yang, HU Dan, ZHENG Xi-
* ao,ZHANG Chi

° [Abstract] Objective To investigate the inhibitory effects of chitosan nano-par-
: ticles loaded tetrandrine( Tet) on proliferation of cultured pterygium fibroblasts. Meth-
, ods The deoxycholic acid-modified chitosan ( DAMC) derivative was synthesized
+ through amidation reaction, and their properties were investigated. The viability of hu-
+ man pterygium fibroblasts ( HPF) was evaluated by cell counting kit-8 ( CCK-8) assay
+ after cells were interacted with Tet/DAMC nano-particles on day 1,3 and 5. Results

¢ The synthesized chitosan derivative and Tet formed drug-loaded nano-particles,and the
agent-loading capacity was approximately 76% ,and the sizes of agent-loaded nano-par-
ticles were 50 — 500 nm,with Zeta potential values being positive. The result of in vitro
drug release experiment indicated that the nano-particles constantly released Tet in a
controlled manner within 48 h. The viability of HPF in Tet group was (60.70 +2.30)% ,
(50.22 £2.35)% ,(21.99 £2.07)% on day 1,3,5, respectively, but the corresponding
data in Tet/DAMC group was (79.77 £2.09)% ,(63.24 +2.83)% ,(40.28 £+1.19)% ,
respectively. The CCK-8 assay demonstrated that the Tet/DAMC nano-particles could in-
hibit HPF proliferation,and presented lower toxicity than Tet alone. Conelusion Ch-
itosan nano-particles loaded tetrandrine exhibits a sustained agent-release behavior,
which has obvious inhibitory effects on the proliferation of human pterygium fibro-
blasts,but its cytotoxicity is significantly lower than the original drug’s,thereby posses-
sing a great promise for improving the outcome of Tet for the prevention of pterygium
recurrence.

[ Key words] tetrandrine ; chitosan ; nano-particle ; pterygium

(BE] B @3H&HMEHRE T F F o RN KM, AR TALKE R
ISP EIE R . ik AP A RF B L BT A Y (deoxycholic acid-modified chi-
tosan, DAMC) , 5 i F7 &7 EAF A & 3 25 2 Rk, JHA ) bk, 3K 25 4 R AR AR R
HINIEIR AR RS e mIF | X3 K5 KRG, KA CCK-8 kA ALK A
efpomiaty B, R BIAF BB R KA BLANL BRI H A8 DAMC, T & 8 X
B LW RGN, BE TR B MR BEERBE R G, T&HE T6% . #4250 ~500 nm, Ze-
ta WAL K AMRFFE B AL, R AW BRX LB R TH AR MAREBTRG T F & T4 48
h, AR ERE LR 7 Tet 8% 1 .3 .5 XampeE Mo # 4 (60.70 +2.30)% .
(50.22 £2.35)% .(21.99 £2.07) % ,# Tet/DAMC 28.4-5%] % (79.77 £2.09)% . (63.24 +
2.83)% .(40.28 £1.19)% , 410 x 10 "° mol - L™" i By & F & 44 2, 25 24 K sk B A 39 %)
ALRB AR e mo g ER, Rmie F a8 R AN R HAK, &it HANRMRLA
SRR AT AR AT 4 M6 2 28 ST 00 ) 4R, B A AR
VYRR, H R R GG T T AR S BAREALAAR,

[RER] BT E; R AR EZRER
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B R SR B MRS T RS 2 2012
KL E TR WA A Tet (197 RAFAIK B
AR ARIE o AT S B Tet 78 MK
BR B RR, ORI A, I REA RO SR B
PR SET A 5

1 #HR5HE

1.1 %

L1.1 EFZRF  Tet (LN AEYEARFRA
Al R B AA IR A ) ,1-4 5, 3-(3-
TG IE Y IR ) B E W eER R (iR Tk 2R R
FAMRAF) WAL (LA Acros 22 H]) |, 41
T8GR 6-8 (cell counting kit-8 , CCK-8 ; H 4% Dojin-
do A7) .

1.1.2 ABERBARTHMAEOEST TRAL
AL 5 — N REBEIRBTFARUIRA S, R
FHAH RS F7 R 9 NSRS RS AF dE 4 . #3e
RE RH LR TR B A TR EE P (10 mL AR TR 55
10% R4S A 90 mL DMEM-F12 3535 88) , B T
TRRIEL 5% CO, FEFRAFA RS, 21 AT 2 40 i I\
L LU A S IR AR B, AT AR A, A
SEERHCE 3 ~ 6 AUET 4E L M AT 5L .

1.2 Fi&

1.2.1 BEEREREZRETEVHLEER
SISO A T 31 2.0 g SERBHR & T 10
g« L7 BARRIA TR P R . EL 6.0 mL LKk Z
B, % fR 1.3 ¢ EDC - HCl [1-(3-— & LR HE) -3-
CHERR W R R iR 1 A0 1. 6 ¢ BN SR AHRR , T A 3]
FERMEES W AR 24 he N C P K B BOR
W pH VR T IR 55 6 M, T AR A B 0 (4500 1 -
min "', 15 min) , 2 Bk b5 M, BUR 7 U0 W %
SPGB DUTEY) =K, ARG 50 (4500 1t + min ™', 15
min) , Y UREITVEY) B0 , 15 B8 L 78 SR A= )
( deoxycholic acid-modified chitosan, DAMC) , 44 7 iii
SANHBR IR ) DAMC, F F KBr (A4 JE A
PE 2040 3% 2 (FTIR) [, 43 Hr DAMC (1) {27
45t

1.2.2 DAMC #HZGHRMIKHF & R E 25 1%EE
ML £E3.0 mL Z& B K A 10. 0 mg DAMC,
JIHiFEAE DAMC Wi #2235 1 vh Tet/DAMC (1 He
PREX Tet, %1 0.4 mL P& PERRg H, 355 il A DAMC
WA FEEC 1.0 mL 7K, Z2 08 i A SN AR, FERE
IR 24 ho 4 BB ROV IR E T 45 CoKif
o FPEE e 2 0 Sk NI T e 2 K. S
RIS 0 (4500 v - min ™', 10 min) |, fIFf5 1 5 AP
N e BMEN AR WIS W R TS S oot e
25, TR 284 nm NN D Tet B BTEL 4%
NROHR B B E = [ (YR E - R
2 FitE) /DAMC it ] x 100% 7,

1.2.3 Zeta BAIME %3 1 1 Tet/ DAMC HJA

FIFTEECH, 43 1 :52:53:54:55:5, 4
AR E L) HE 1 DAMC 2525 4 K U BRAE i, Zeta HE
AL ATASAR I A2 £ A T 1) Zeta FELA

1.2.4 SEHEBEFRABEST OB H & 00RE 5 2
HARRE b BT K 20 g - LB A R A R in B AR
an PAR LYY BT 5 FCE T B e T B AR T,
MEEAN ) B2l it T AR Aok AR AR R AR L
1.2.5 FIMERKI  RHSIESENTIENT 2590
KAERHA RSN 25 BT S g (FE A 3 IR o
F1 93,5 mL 19 3 SHAGYORMERE R E TEN
£5rh SERTAST G 2 B, DL 200 mL {4 pH 6.2 PBS 4%
BRI LT A V0 (PBS R i/ L% = 80/20 0/
O ENBEZEA TR 16 (37.0 +£0.5) °C i 40 AR 2 ]
BRI DAMC, 100 r « min ™" 454 A5 A AR s
55 o FEAN[RIESIA] S HC B2 4 BT 2. 0 mL, I ASE
AR B B A B R T o
oL 7E 284 nm P R IAE Tet i, 4% FIAIAXITHE
YRR Tet 19 R E 7% 5P REICR =
(R I 25 T/ 25 BB i) % 100%

1.2.6 NEIRE A K440 i R AR & N E
SISO PEHR Tet 25 ¥k i 9 10 x 10 ° mol -
Lot BONFARTES DA AT 4 400 it A 8% 37 341 45 30 x
10° L™ 2002380, BeFh T 96 FLES IR, AL A 100
pL AR . 24 h 5 WG RE, 5 L8R3, 4 B A
100 x10° U - L' 5821100 mg « L' G555 = 4%
FLILFHBEN DAMC, Tet, Tet/DAMC 44 K 7 %5 Wi , Tet
KUY EI N 10 x 10 ~° mol « L1 B B X HALL, B4 5
MRS BiFRE 1 K3 R.5 Kg, B8,
NHTHRE IR 10 wL CCK-8, 4k%E 3% 3 h, TEfEH
GRS b0 7 25 LI OB EE (A) fH (N =450 nm) .
Fe R AT A A AR A E AR = SEER A
{E/ % HEZH A {l x 100%

1.3 it R SPSS 17.0 Geit=#3k 4ot
BAE 8 B R 8L + A 22 3R THE TORER
e ke, P<0.05 AR HASI#E L,

2 HR

2.1 DAMC fJ =248 a 70 B0 AR
K DACM () FTIR &3 7R, 576 R0 B S A H
DAMC FE 37 F 1659 x 10 > m ™' 41 1566 x 10 ~°
m ' 4b H B L AE 1% , DAMC [&]3% P 37 1600 x
1077 m ™" b S LA AR 05 D) 14 2, 156 B 5 A0 IR AR I A -
COOH 3 i Bt fb S 7 5 76 S b L -NH, 47 T 4
o AMBERRERIE S H 1708 x 10 7% m ™' 4b f4RAE
U SE AT 2%, BB AR R I -COOH & gAY,

2.2 DAMC py#z5Mee £ 1 -y DAMC 44 k1%
BRI R 2y 18 Zeta HL FRLAR 25 2L | Tet [ A 2 X
Hh AW E M, AR, A ERZ
RO, BT & 76% |, Zeta W57 ) 5 A 2 114 A8 4k,
R BEE A5 i W3 N, Zeta WL 47 11 B0 [
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W%, HEA /DT 44% i, 525 190K Rk
FALL , A HURTIR Zeta MO HEATE TR E , 221K
AR AEBEEE 2 1 R L34 N, Zeta W07 TF IR H B
ERTA 8

KL R i ) i B 18 8, 24 DAMC 4 K 43¢
BROR A EZG P, HAOWIE 25 0 B4 2] Y BROE 2k
BOE B2 2y 50 nm (& 1A)  BEF Tet § 28055 (191
i, DAMC 25 QKGR A RIAR TZ HTHE K 2 50 ~ 150
nm 100 ~ 200 nm }% 300 ~500 nm ([ 1B - 1D, 3%
D)o

&1 DAMC HAMRRBIKKI G E  Zeta BELK

BHiZ

Je=) l% 'i /:V“)dc BRI/ % Zeta HBL/mV E:';“ff
I 0/5 0 14.50£0.43  30~50

2 1/5 10 13.99£0.46 50 ~150
3 2/5 26 11.81 £0.42 100 ~200
4 3/5 44 10.72 £0.62 200 ~250
5 4/5 61 5.92 £1.07 250 ~300
6 5/5 76 5.26 £0.64 300 ~ 500

Bl 1 DAMC GKGER BT 3 S i o AR BE Tet (1) DAMC GKIIK, B .C.\D: 435 Ry 51 2 Tet 52y 10% 26% F1 76% [

DAMC #2544 K i3k

2.3 DAMC HZHHAR IR KSR
P T3 1 7 3 5 DAMC G 90K BRI T RSB
TS5, BT AN 2 Foi, 25 W) B R L Bk
18, FAFAE R BB G, 1T 8 h BRI A9 25 ) i
LIHRECEEEY 23.2% , Z 5 29 R T 2% ,48
h 5 25 ) R ANSE 1L, B ) 24 1) D R
(1) 45. 6% , Ui W1 299 K 25 1) B AT G 1805 25 ) BT i)
fEM .

2.4 ZoRRBIERIT AR P A 4T 4E 20 B BY 48 Bl i
PERRNE  Tet/ DAMC AR B HIME T AFAR

B2 DAMC #ZGYPORBIRTEARTS 8 20% 2%, pH 6.2 BEIR
RGP R 2R

BRI 4EAM M 1 K3 K5 KRG 40 G PE4h R
T 3) , Bl 25V I ] A9 ZE 4, Tet I Tet/
DAMC X 4 o3 58 () 40 i/ FH 23 3 i, Tet 255
1 K3 K5 RN PES R (60.70 £2.30) % |
(50.22 £2.35)% (21.99 £2.07) % , ifii Tet/ DAMC
A1 K3 RS KRAMEIEES B K (79. 77 +
2.09)% (63.24 £2.83)% . (40.28 +1.19)% , 5
Tet 2 AH bE , LA 64 B B Sk 55 , 22 73898 Ge it
B (¥R P<0.05),

B3 DAMC Tet/DAMC 24 K i Bk Al Tet Xt A AR A R LF 4
AT PR RS . S AT L, * P <0.05; 5 Tet 4 Lb 42,
*P<0.05
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3 g

TR RS IR B IR R 1 5 Wk A 2 ke, AR
VIBRFEIRBE PR A2 1 PR S5 i DL A R 36 97 T 7 (5.
NG R SEMRBHE AR A T g el 2 — . A5
FEW] Tet PRHNAT AR S 4004 L4 P B2 40 M Py 389 5
B FUNETE B, B B BH T s & . 5
b Tet 0] L B HEM 618 AL VEGF 435, L)
38 3 A0 ] 5 -, 1 S AR PR AT 4 A i
frsg g Y L R R R4S 24 A ) 28R G R ), 1H
I AEIR R B A RS [A] 45 (1 ~ 3 min) , 25 7E IR %
PR BAR, R T8 40 245 25 A s ik 2R YT I
YERT, —S6 2 ) 28 1H T8 26 B W s AT 51 8 4 B @I 7R
FIYOT R, TR T R B R 25 , i R R R
FIAFIR 2R 0 FIRBHER 67 BAA EE S L,

AIFFE AR B R T AR R A ) B A SR
WA A, 76 K il o 17 B B 4 2E B AT 1 49 oK
TBR . AR Y 3 B B SR IR H R 19 7 SR AT A= X%
Tet A RAE R ERE T1, MEE A 259 & 38 m,
Hhm BRI M4, Hie s ik 3] 76% .
T HABZ K 24 22 48 1 8k Tet 1) 2R 25 1 7E 35% LU
TR B B 2 B G B, DAMC 2825 40 K ok
R AR RSN (18] 1B — 1D) (R AR F51E50 ~
500 nm, BFFERMIN QKRR /N T 250 nm i,
AR TG4 K 25 40 375 28 0 i 5 I R A0, 4 v 25 4
FIAZ, £ 1w 3 SaEAGURMERRLE A 100 ~ 200
nm, KIARIE P, B2 AL, TR R 3 S ok
TR AN S 56 A M 32 T 2R ) 41 I SR

AT Zeta HLA 45 3 B 78, DAMC 4 K13
BT IE HL AT, T2 3% Tet 2590)5 , AR BIERATH A 1E H o7
Bifi 2k 24 8 14 0 I T B, HL Zeta HEL AT IR 2R 4
WEAE, UL RFR 25 W ml e 3R F IR AR N #R, X 5
Pignatello 5;%[]4] 1 Barbu %“5: WE—2, kK
IR T 1F F Ay, XA A 5 R ey ) 20 A
A, SR AN AR 2 A K e s AR L TR
FIZH 8 F 2 R % A & K COO-F11 SO,-, fifi
R e Fe T Bkt s T AR A LV S A
Bl 9K 2825 90 K Bl ek R 2 e B I [] , B 40 3l A 4
YA

FREAREE A R IR Tet 94K 25 WA 1 2% B 1f
[B]4 3 h, ABFFE 45 R R EE, Tet BY7C UK GER B
A BB I AR T, ELRBE A s ) AT 458 3
48 h, NIty YRE e 7E IR T4 LR RE I, Wi/ TH MR
TEIHR 25 0% o T v AR RS R 259, Rl AE
DR AL S VA TR R A — i ke ™

SERMILT LR, B R L e, o
RHE R R 2.0 g « LI, AR X &4
JE R A M 7 A AT B R PR . A0 IS 56 R, DAMC
SRR ABRXT BLIR B TR 2T 2 40 0 £ 40 it i MR R 7=
SN, W] HO A0 A TR, LR W B A BT

WF5E W Tet HA ] AL 4E 40 9 VE T2 A
AN LS5 7R Tet F1 Tet/ DAMC Y840 i) A3 AR
155 PR R AT 2 40 B A 3 B, Tet 4145 1 K3 K5 R4H
JL 3 1 435 R (60.70 £2.30) % (50.22 £2.35) %
(21.99 +2.07) % , 1fij Tet/ DAMC ZH4351 K (79. 77 +
2.09)% .(63.24 £2.83)% (40.28 +1.19)% , 1]
WLREE 25V F B[R] Y SE 4, Tet £ Tet/ DAMC X 41
35 5 1) 00 1) FH 20 3% i 3 5 . 1S Tet AH HL AR,
Tet/DAMC B HIA/E FE S , B 20 A 00 25 1 FH R
o XEH T8 Tet/DAMC 49K 143k B A 22
Bt Tet 259 R9VE T, B UL AE F T 40 i 25 ) s /)
FEA T Tet 25900 NS AR B R BT 2 40 i 1 300 i) 1
FHEEE], [) Bt R ATR 1 25 90 % 1 55 2 2 240 M 1 2
ER .

L5 PR AR A AR Tet K 259 HA 5
A2y RARIE T, HRRERT [ SR 5 . A SE 56
0 527 B 0 S AR B BT 4 e EH , B
— € AIE SR N FH AT 5 o
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